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Table 1. Some physical and chemical characteristics of the soil used in pot experiment.
Soil texture Field capacity pHe ECe TNV Zn Fe K P
(Yow/w) (dSm) (%)
Available concentration (mg kg'!)
Sandy loam 23 7.9 0.65 15 0.93 5.4 330 17
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1. Root tissue density
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Fig. 1. Assessing the growth ability of the studied bacteria on nutrient agar culture medium including polyethylene glycol 6000 (A)

and without it (B) after 36 hours; Bacteria were cultured in three replications in the row.
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2. Root surface
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Table 2. Auxin production and ACC deaminase activity of the studied bacteria; Means within a column with at least one similar
letter are not significantly different at the probability level of 5% based on Duncan test.

Bacteria

Auxin production
(mg L' 3days™)

ACC deaminase activity
(umol oo-ketobotyrate 36h")

B1: B. simplex 31-2 32.2a 0.79¢
B2: B. simplex 56-1 7.2¢ 1.22ab
B3: B. simplex 42-3 15.4b 0.9bc
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Fig. 2. The effect of bacterial inoculation on the biological yield of barley; C1 and C2 represent the Dasht and Kavir barley cultivars,
respectively, W0 and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows treatment without
bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one similar letter are not
significantly different based on Duncan test at the probability level of 5%.

SIS NS5 s 3 Shas S b v 53 8 s o
SHLKen 5 a5 slaanly b et ol (Y JK2) il
a5 il s Wles S A8 4S5l Sl sen (YY)
Jewo s ¥Y s V_B) Szt osle 5> Shas 2155 MFT
Oo Jrals sl upb, (s Ad 058 o) 5l SR
A ISD) A8 g 035 55 a S5 3 Shes b
05 Ll s 5o S5m0 Shee 2L SL S5als
Bl sl 58 e gmsby G5 Ll b 5o bl 35 ol e i3
V5 F0 T8 sl el an il s e B3, B2
5> el e L acglie 53 01 S5 05 3 Shee oy
=l L sl s Sas gt s b RSl Oles
2Bl 8L S o8 03 05 o o) 4wty o

(Y JK2) 5,8 Jos 5550 B2 (651 s o5

\al

g S L la S i L OLS 4y O gl 5 S
S s (St ile e a5 s e 36 51 A1 5
ol 45 s S a1 (V8) OLes 5 5l 5s .(10) XS s
L 3ON-S a5 o bl 5L L s 20 Il
olame 5 S350 50 Dl ks g ot sk 3l 5 Ol5

sl 012 OF ol o Slaplil iyl lg ol et

SIS sl i gs
S8 s o Shes
B0 S S aS sl LS (Y i) uills o s
=ox Sk casb, (lSea 5 p=0.05) 6 sLx
(Y Jsdom) B Sl ine s S35 55 5, 5kes s (p<0.01)


http://dx.doi.org/10.47176/jspi.13.2.20531
https://dor.isc.ac/dor/20.1001.1.27835014.1401.13.2.6.6
https://jspi.iut.ac.ir/article-1-1604-en.html

[ Downloaded from jspi.iut.ac.ir on 2025-11-21]

[ DOR: 20.1001.1.27835014.1401.13.2.6.6 ]

[ DOI: 10.47176/jspi.13.2.20531 |

b'_)&o.k‘;w.l;

V¥ b\:.wa'b'/ f"b AJLﬁ-nz/ rh:ﬂa JL-«/ oL_f"sSl:'- .h.:b)

A8 s s el L s ey 5 LS s gdee
oty B IS 55 5 s 5 e e as]
dle s Jal 2 s i) S8 055 (7)) Sl 0 Ol e
s Sk als as o Y oL sL Sl s b
Lzl Sdo l 62 lags SL sk, 5l s
B3 5Bl slag,sLL Siale S s at,; dsb (7 JS2)
Ll 5 s 5 Lo YO 59N sk, Jbp Ll o ps o e
FENHR VY Uy V| DUCIPVRGNWARN WS /S IS RV TN P a4
AT IS8 Sl SRl 3y b s
masbe s aly) w0l s Sds ) 5 B2 (6 SL
b db kil s 5 5 54 B3 5Bl gl SLL S5
Aoy Voo gAYYW msby 5 el b s 5 Ao s Y5 5V 0F
Sl Gl sk m sk B el glajled 4 s
Bl slagSL L sale Jl s ady) o J&s (7 IS2)
22 543 TV s M s by Jb g bl S s S 54 B3
bl o ol Ao Qe VYT s by A5 el S
ey a8 (7 JSC8) Sl I sk sl 5 el
i e (ols e sbar b SL ake Sl Sl
AL 0 sl Ll 5o a0 OF ol 5t I
(Cwl odid 0als OLEd 6sls) A sualie B3
T N [Py N S P PR PR
ma 5l e dals slasles 4 o ity 3L S
5 Ao )Y Sl 55 ba B2 5Bl slag SL S b
Bl s o ol iyl sl Ay YV/O B3 (oS,
Les by s Ll 3 s as Jb s s b, Jbe S
i Aoy Ve ol S B3 o sL L el
Oiy Olawasie 55k 4 (0 IS2) e Ll als b e i
S Jale 5 o 4y St Sl we o Ll ety sl
Sl oy ladly )y s 58 o0 sy Sl LU Csl
Ol e 1y Bl ol 51 bl slajles 31 as (V)
03l w5 S s asle ol Sy o
i Sl JS8) 5, ealte e (sl

o at Sy bl slasles ST
has sl DA (F Jgaar) Laesls il )l 4 328 @k_:j
Sla Sy = s SLx o)X Cush) dibran LS
SALX Cugb, S p M a8 J s dld s pxe s
A8 e lJgb G55 Sash, (Sa 055 (il JBs
A Js A s e Ao s SO e 3 o) mhae JE
=0 oS Sl Dl gee 4l 03U 03 5 e ol
Jlail o 5o 4l mhaws 5 I b (S8 035 0 6 S x
JL&\CL“)J%)JK%)#‘WﬁﬁMJ"&
(ol S Sliw Ol 1 Jsedd s sxe R
AL Sls gl Shs Sasby 5 o360

¥ ) sla IS s ades sl S oSSle amlis s
sol ol s Sl i Laain .ol oad &1 (0 5
5ol e Sy 5 Ul ol s i uts
5ommbe oS 258 Gl NS e aley Lo s sl e U
s b 1By fhe il b Ll s 0T Sl
LS Cilis slacund A (halS 5 e silie YL
V) ol oS ASle o sla 25 £ 55wt alyy Aibo
Sl fge ol ain; o5 5 5 Jsl o e 3 &IVS o
Shaes e LS 5 s DA Al LS |z ()
OF) Al e 2alS 55wy, St 5036 05 aDlegl
e SO Ay K Oy e, OF/F 1alS 5, cpl 5l
Sloss ks dlep kol b4 cad by A5 bS5
Y= ) J_Jl;- S e 93 Y J.(J) s L]
Wb oy glaainy B3 555 B 5 endple
Ao YO el ol 3 3L J& 5055 e
53 PALS Ao 3 VY w53 ds 53 VP s b s als
53 Rl Ao 3 VA 5 s s (B s s O (rlans S&
iy S8l S (7 SK) A edalie i) 35 Sush
(F JSCa) el iyl s s VY usby i Jal L )
by ses (Bl Dok mlam 53 Dl s 513550 oo s

s s w\);c\s@\u@)&ﬁduxﬂp@

\Al


http://dx.doi.org/10.47176/jspi.13.2.20531
https://dor.isc.ac/dor/20.1001.1.27835014.1401.13.2.6.6
https://jspi.iut.ac.ir/article-1-1604-en.html

bl)\s.o.bgw;

i

L

b Sns s Shes pad, S o slag S

P S

5
J

FsTe FETRe puapeg (57 S $50s SMUSIOT | <\ TeADO Kapreg: (¥ <

=5 (v Juaquod 1ajem jooyg <Fer Cqfem §0F) Crmys midua) 1003 490 CFrw aorzms o0y \IJU Cre—ye 1ajmIRIP 100Y: T vt Ansuap eare aseyms 100y ~ |5¥ »IA.U Crr—v pra14 [eordojorg:

UOTRLIEA JO 9DMOS: ) o= gp eCev (5™ arenbs jo ueapy; .J..MDJ o Apsuap anssy jooy: .VM_W\, Ae T (P sumpoa jooy: <V (e dtam jom jooy: £ (0 (e Trr—s Jydram L1p jooy: F0

‘Ajaanoadsar ‘spaas] Anpiqeqord o4 | pue ¢ 1e 5109119 JueoyudIs pue JULdLISIS-UOU 10] puLls | pue .

LR

€ oo PEEH Bt 1 a0 6 e of gf 2 e B2 € R ey oy

BLIDORE] » TRANNO Ad]Ieg]

sut§'l sub TV sul0°0 wu98'S sul¥ 0 9P sul 10 9t 1 su80" [ su00°1 3 « 553118 AISION
wl10El suC1°0 »w71o su0€'0 suc6'l wSI8L 90 sul 01 suSC'T w6 EE I TeAnnD A3LIRg x SSANS DMSION
SYE LO171T L2000 wE EE P09 P11 WPl suC8'C F9°C sul T'1 € eLREY x IeAnD A3fieg
sul €T +IS'EE 700 #wI'9€ 19711 +EETT wll'T sul L' sub0'[ ) € BaNaeY x SS0NS AMSION
wIG'LEY «+9'809 LEOO w01 wl€901 WLSTT «LE'ST wSL'9T1 «+3'1T1 wC9'ST I Teanno Aapreg
WwPOFEl LB6VT w000 LETTT9E [ BTES suBL wllTl SLFT6E sut§ 0 sus0'1 I §SI1S AIMSION
LSV J6l1 P00 L6EET w8 wSPOE +86°1 =801 su0L'0 w566 £ euRoRy
plaik ANsuap eale  12jawelp  20BJINS yiSua] u21u0d ySam ySam awmjoa Ansuap
[eo1S0[01g  20EJINS 1003 100y 100 100y I0eM 100y AIp1ooy  Usal) 100y 100y aussulooy UOTIBIIEA JO 32110

arenbs Jo ueapy

20fp & o R [ S

)

[ TZ-TT-5202 U0 Jroenrids( wouy papeojumo( |

[99°Z €T TOVT ¥T0SE822 T TOOT 02 -HOA ]

"PIRIA A3]1Rq PUR SONSLIAIORIRYD 1001 UO SUONILIAIUL I} PUE ‘SIUSLIEL JBAN[ND PUR UOHR[NOOUI [BLI21DBG ‘SSAIS 2INISIOW JO §193]2 21 JO IDURLIEA JO SISA[RUY "¢ QR ],

SRR g € e o Feen® | TPl oepifie 7

VY

[TesozzeT 10sl/9.T/4°0T ;104 ]


http://dx.doi.org/10.47176/jspi.13.2.20531
https://dor.isc.ac/dor/20.1001.1.27835014.1401.13.2.6.6
https://jspi.iut.ac.ir/article-1-1604-en.html

[ Downloaded from jspi.iut.ac.ir on 2025-11-21]

[ DOR: 20.1001.1.27835014.1401.13.2.6.6 ]

[ DOI: 10.47176/jspi.13.2.20531 |

bb&oﬁ‘;w; Vfo bl:...a'l:/pn,u/ﬁskaJu/agf}du.b!,,

= °]a - 57 a b
& T .
R Eh 4 ¢ be
21 b b be d 4 beded gf 34d de . e
bt
g 2, =2 7]
2 9
S 2 0
[ C B1 B2 B3| C Bl B2 B3 § C Bl B2 B3| C Bl B2 B3
WO w1 C1 Cc2
51 5 -
a a
< 4 - b = 4 - b
BT 3 ¢ ¢ B 3 c ¢
52 19 dgal]d 52 d d 4 4
:Q 2 o 2 A
gE 14 BE 1
— o e
e~ 0 ~ 0
Wo W1 C1 C2
59 2 b 25 - a b
o ¢ o ¢
] 20 d 2 20 A d
il il h=lea ]
gg 15 e e £ of gg 15 e e £ ef
Ev 10 Ev 10 A
~ 5 ~ 59

Wo w1 c1 c2
" ) a 5 19 - a a
3 1.9 a a _3 . a a
£ 1.8 - 2 £ _ 181
e = a a =Hr=) a a
g g5 1.7 1 a § E 1.7 4 a
S5 16 2716
S 15 S
~ C B1 B2 B3| C Bl B2 B3
Wo w1 c1 c2
25 -
25 1 =) a
g 04 b g 20 b
5 ~ d c 5 d
= 15 - <=5 15 A
o E - e e f e o E € f h o
23 10 25 10 =
55 5 7 EE 5 4
g 2 0
P o C Bl B2 B3| C B1 B2 B3
Wo w1 1 -

5 b Sl 5 WL 5 WO o s 5 58 o)) Sl (554 C2 5 Cl e s sla Sy ol SL sele 30 ¥ IS
SSUB3 5 B. simplex 56-1 (s ;S\ B2 B. simplex31-2 s ;SUBL « oL S Siale 05 Hlad C s e (ilS U ys 00 sAe 2sby
Al s s 0 ez c]a..u 03 Sls Q}U'T bl ol e M S i O - G Bl (sl L;La;,,('.lﬁ» sl B. simplex 42-3
Fig. 3. The effect of bacterial inoculation on barley root characteristics; C1 and C2 represent the Dasht and Kavir barley cultivars,
respectively, WO and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows treatment without
bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one similar letter

are not significantly different based on Duncan test at the probability level of 5%.
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Fig. 4. The effect of bacterial inoculation on barley root moisture content and tissue density; C1 and C2 represent the Dasht and
Kavir barley cultivars, respectively, W0 and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows
treatment without bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one

similar letter are not significantly different based on Duncan test at the probability level of 5%.
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Fig. 5. The effect of bacterial inoculation on barley root volume; C1 and C2 represent the Dasht and Kavir barley cultivars,
respectively, W0 and W1 express moisture stress levels of 80 and 50% of field capacity, respectively, C shows treatment without
bacterial inoculation, B1: B. simplex 31-2, B2: B. simplex 56-1 and B3: B. simplex 42-3; Means with at least one similar letter are not
significantly different based on Duncan test at the probability level of 5%.
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